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Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Novelty ; Claims are novel over D1 in that he second alcohol ii) has been restricted to 
diols having not more than 8C-atoms or polyols with at least three hydroxyl groups. In 
D1 the second polyol is a polyoxyalkylene diol of molecular weight about 2000 (Article 
33, 2 PCT). 

Inventive step : D1 (or its American equivalent US4777224, which is cited in the 
application) is considered to be closest prior art. It differs over the application in the 
component ii), see above under novelty. 

Object of the application is to provide paper sizing agents based on charged 
polyurethanes with improved sizing, stability and application properties. 

From table 1 in the application, the polyurethane dispersions of the examples according 
to the invention showed significant improved sizing efficiency over the dispersion of the 
comparative example 10, where a charged polyurethane was prepared according to the 
teachings of D1 adding a polyethylene glycol of average molecular weight 2000. This is 
regarded as indicative of the solution of the technical problem by the distinguishing 
feature over the closest prior art. The solutionis not obvious in view of any other known . 
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15 
Claims 

1. A process for the production of charged polyurethanes comprising reacting 
isocyanate groups of a polyisocyanate with hydroxy! groups of different alcohols comprising 
(i) a first alcohol selected from one or more diofs containing at least 10 carbon atoms; 
5 (ii) a second alcohol selected from alkylene diols having not more than 8 carbon atoms, 
alkyleneoxy diols having not more than 8 carbon atoms, polyols with at least three 
hydroxyl groups, and mixtures thereof; 

(ifi) a third alcohol selected from (a) diols containing a charged group or atom, (b) diols 
containing an uncharged group or atom capable of charge formation and at least partially 

10 converting the uncharged group or atom into 8 charged group or atom, (c) polyols and 
further reaction of one or more hydroxyl group derived from the polyol with a compound 
containing a charged group or atom or a compound containing an uncharged group or 
atom capable of charge formation and at least partially converting said uncharged group 
or atom into a charged group or atom, and mixtures thereof. 

15 2, A process for the production of charged polyurethanes according to claim 1, 

characterised in that the second alcohol is selected from polyols containing from 
3 to 10 carbon atoms. 

3. A process for the production of charged polyurethanes according to claim 1 or 
2, characterised in that in the production of anionic polyurethanes, the first 

20 alcohol is an aliphatic diol having an aliphatic side-chain substituent having at least 10 
carbon atoms. 

4. A process for the production of charged polyurethanes according to claim 1, 2 
or 3, characterised in that the polyurethane is anionic. 

5. A process for the production of charged polyurethanes according to claim 1, 2 
25 or 3, characterised in that the polyurethane is cationic. 

6. A process for the production of charged polyurethanes according to claim 1, 2 
or 3, c h a r a c t e r i s e d in that the polyurethane is amphoteric 

7. A process according to any of the preceding claims, characterised in 
that the third alcohol is selected from (a) diols containing a charged group or atom, (b) 

30 diols containing an uncharged group or atom capable of charge formation, and mixtures 
thereof. 

8. A process according to any of the preceding claims, characterised in 
that th first and second alcohols are introduced into the process for reaction before 
introducing the third alcohol. 

35 9. A process according to any of the preceding claims, characterised in 
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carbon atoms; (ii) the second afcohol is selected from diols, triofs, tetraols, and mixtures 
thereof; and (ii) the third alcohol is selected from N-alkandiol dialkylamines, acfd addition 
salts thereof and quaternization products thereof. N-alkyl dialkanolamines, acid addition 
salts thereof and quaternization products thereof, diols containing a carboxylic acid 
group, diols containing a carboxylate group, diols containing a sulfonic acid group, diols 
containing a sulfonate group, and mixtures thereof. 

10. A process according to any of the preceding claims, characterised in 
that the process is carried out using from 10 to 60 mole% of (I) hydroxy! groups of the first 
alcohol, from 3 to 50 mole% of (II) hydroxyl groups of the second alcohol and from 25 to 60 
mole% of (HI) hydroxyl groups of the third alcohol, the sum of percentages of (0 + (II) + (III) 
being 100. 

11. Charged polyurethane obtainable by a process according to any one of 
claims 1 to 10. 

12. Aqueous dispersion containing a charged polyurethane according to claim 
1 1 or containing a charged polyurethane produced according to any of claims 1 to 10. 

13. A method of surface-treating a material in sheet or web form by applying a 
composition to the surface of the material, c h a r a c t e r i s e d in that the composition 
comprises a charged polyurethane according to claim 11 or an aqueous dispersion 
containing a charged polyurethane according to claim 12. 

14. A method according to claim 13. c h a r a c t e r i s e d in that the material in 
sheet or web form is a cellulosic product. 

1 5. A method according to claim 13 or 14, c h a r a c t e r i s e d in that it is a 
surface sizing method which is carried out using an aqueous sizing. composition. 

16. A method according to claim 13 or 14, c h a > a c t e Hs e d in that it is a 
paper coating method which Is carried out using an aqueous pigmented composition 
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Claims 

1 . A process for the production of charged polyurethanes comprising reacting 
isocyanate groups of a polyisocyanate with hydroxyl groups of different alcohols comprising 
(i) a first alcohol selected from one or more diols containing at least 10 carbon atoms; 

5 (ii) a second alcohol selected from alkylene diols having not more than 8 carbon atoms, 
alkyleneoxy diols having not more than 8 carbon atoms, polyols, and mixtures thereof; 
(iii) a third alcohol selected from (a) diols containing a charged group or atom, (b) diols 
containing an uncharged group or atom capable of charge formation and at least partially 
converting the uncharged group or atom into a charged group or atom, (c) polyols and 

10 further reaction of one or more hydroxyl group derived from the polyol with a compound 
containing a charged group or atom or a compound containing an uncharged group or 
atom capable of charge formation and at least partially converting said uncharged group 
or atom into a charged group or atom, and mixtures thereof. 

2. A process for the production of charged polyurethanes according to claim 1 , 
15 characterised in that in the production of anionic polyurethanes, the first alcohol 

is an aliphatic diol having an aliphatic side-chain substituent having at least 10 carbon 
atoms. 

3. A process for the production of charged polyurethanes according to claim 1 or 
2, characterised in that the polyurethane is anionic. 

20 4. A process for the production of charged polyurethanes according to claim 1 , 

characterised in that the polyurethane is cationic. 

5. A process for the production of charged polyurethanes according to claim 1 , 
characterised in that the polyurethane is amphoteric. 

6. A process according to any of the preceding claims, characterised in 
25 that the third alcohol is selected from (a) diols containing a charged group or atom, (b) 

diols containing an uncharged group or atom capable of charge formation, and mixtures 
thereof. 

7. A process according to any of the preceding claims, characterised in 
that the first and second alcohols are introduced into the process for reaction before 

30 introducing the third alcohol. 

8. A process according to any of the preceding claims, characterised in 
that (i) the first alcohol is an aliphatic diol having an aliphatic substituent with at least 10 
carbon atoms; (ii) the second alcohol is selected from diols, triols, tetraols, and mixtures 
thereof; and (ii) the third alcohol is selected from N-alkandiol dialkylamines, acid addition 

35 salts thereof and quaternization products thereof, N-alkyl dialkanolamines, acid addition 
salts thereof and quaternization products thereof, diols containing a carboxylic acid 

mmCTTTTTTP CUTrT TOTTT V 
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group, diols containing a carboxylate group, diols containing a sulfonic acid group, diols 
containing a sulfonate group, and mixtures thereof. 

9. A process according to any of the preceding claims, characterised in 
that the process is carried out using from 10 to 60 mole% of (I) hydroxy! groups of the first 

5 alcohol, from 3 to 50 mole% of (II) hydroxyl groups of the second alcohol and from 25 to 60 
mole% of (III) hydroxyl groups of the third alcohol, the sum of percentages of (I) + (II) + (III) 
being 100. 

10. Charged polyurethane obtainable by a process according to any one of 
claims 1 to 9. 

10 11. Aqueous dispersion containing a charged polyurethane according to claim 
10 or containing a charged polyurethane produced according to any of claims 1 to 9. 

12. A method of surface-treating a material in sheet or web form by applying a 
composition to the surface of the material, characterised in that the composition 
comprises a charged polyurethane according to claim 10 or an aqueous dispersion 

1 5 containing a charged polyurethane according to claim 1 1 . 

13. A method according to claim 12, c h a r a c t e r i s e d in that the material in 
sheet or web form is a cellulosic product. 

14. A method according to claim 12 or 13, c h a r a c t e r i s e d in that it is a 
surface sizing method which is carried out using an aqueous sizing composition. 

20 15. A method according to claim 12 or 13, c h a r a ct e r i s e d in that it is a 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Novelty : Claims are novel over D1 in that he second alcohol ii) has been restricted to 
diols having not more than 8C-atoms or polyols with at least three hydroxyl groups. In 
D1 the second polyol is a polyoxyalkylene diol of molecular weight about 2000 (Article 
33, 2 PCT). 

Inventive step : D1 (or its American equivalent US4777224, which is cited in the 
application) is considered to be closest prior art. It differs over the application in the 
component ii), see above under novelty. 

Object of the application is to provide paper sizing agents based on charged 
polyurethanes with improved sizing, stability and application properties. 

From table 1 in the application, the polyurethane dispersions of the examples according 
to the invention showed significant improved sizing efficiency over the dispersion of the 
comparative example 10, where a charged polyurethane was prepared according to the 
teachings of D1 adding a polyethylene glycol of average molecular weight 2000. This is 
regarded as indicative of the solution of the technical problem by the distinguishing 
feature over the closest prior art. The solution is not obvious in view of any other known 
prior art. Therefore an inventive step is acknowledged (Article 33,3 PCT). 



Industrial applicability : no objection. 



